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ABSTRACT o ' '
This. manual is intended to assist pesticide* ~
appllcators in the area’ of ornamental’ and turf pest control prepare o
for certification under the Michigan Pesticide Control Act of 1976.¢
The three sections présente describe: (1) Orname als; (2) ' y
Turfgrass; and (3) Pest Control. Section one disc¥sses’ the 'diagnostic
chart fcr plant problems, non-pest ihjury, disease agents,. weeéds, -
insects and mites, and vertebrate pests. Section two discusses. f
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'at the end of each- sectlon. (Hu) : , . v

. ‘14. I

= 3
. . 4
/ .
" - .
N . . "..bi
&:’ N 7& ‘ s -~
- \ ﬁ‘ . -
. -I 4,'1' G i [
» ?\ LI ' .
) .
) £ / . w
i ~
- ¥i ’
3 LY ) Vi , .
. . SN : : '

.- , 4
********************************************;*********************gtttt
* Reproductlons supplied by EDRS are the best thdt..can be’ made %
* " from the original documents *

******************************************** ***************************

. . . .




' ' v

US DEPARTMENJOF HEALTH,
EDUCATION YWWELFARD . .
T

NATIONAL INSTITUTE OF
EDUCATION

s oocomns s e e drnamental and Turf Pest Control

THE PERSON OR ORGANIZATION ORIGIN v ey
ATING 1T POINTS OF VIEW OR OPINIONS v - .
’ STAYFD DO«AOT NECESSARILY REPRE- Re
] /),V SENT O! FICIAL NATIONAL INSTITUTE OF

r
I
. | - . [l
//&7 v . EDUCATION POSITION OR POLICY " - . : . . .
. Y.L . M . L .

I3

o {

0\7 Extension Bulletin E-1032-3, Déc. 1976 :

o> COOPERATIVE EXTENSION SERVICE

w MICHIGAN STATE UNIVERSITY

N ) -

— .

(- )

wl SAFE EFFECTIVE: USE OF PESTICIDES

A MANUAL FOR COMMERCIAL APPLICATORS




~ . . . PREFACE
. . . . ! B S A . . v
~ 3 . -~
This manual is dntended to assist pesticide applicators, in the’

area of ornamental and turf pest control, prepare for certification

Y

under the Michigan Pesticde Control Act of 1976 The manual wai pre-

pared by a group of specialists headed by Drs. D. C.. Cress and C. H.
-

Wamhoff of the Department of Entomology and Education Institute, respect-

-

ively; of*Michigan State University, with addi}ional material from

A

li Find a place and time for study where you will not ‘be disturbed

Lo presentation of the material :

"Ornamentals and turfgrass peht cottroI“.by R. L;.Robertson of North

Carolina-State‘University.

N -

A list of self-help questions and 1nstructions for completing the
questionsiéékrat the end of each section. If you encounter. difficulties in
using the. manual, please consult y%ur c&gnty agricultural extension agent

or representative ‘of the’ Michigan Department of Agriculture for assistance.
. -~ _ ‘ .

Some suggestions on studying the manual are:

2. Read(the entire manual through once to understand the scope and form ofA

N - | f?
3. Then study one/’ection of the manual at a time. You may want-to - ;

"underli?e important pggnts in the manual -or take written notes as you
. . v ! .

study the’ section-s,”

4. Answer, in writing, thelself—help\questions_at the end of éach section.
~'Instruct-ions on how to use the self-ﬁglp questions”in'your study are
R

included with the questions. These questions are ntended to, aid

.

you in your study and to help you egglgaf’ your "knowl ge of the

<

subject. As such, they are an important part of your study.



d the ehtire manual ornce agéin when you habefiniSéZd studying
’ Cy .

N

" all of its sections. Review with care any Sections that you/fee; you

do not fully uhdefstandﬁ . }
This manual is intended to‘help use pesticides.effectively and safely

14

-

- ) . \\._‘ .
when, they are needed.‘ We hope that you will review it occasionally to keep

the material fresh in your mind.
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ORNAMENTALS = - - ’

; Intrcbductibn ‘ v 7 - . . - » h .’
} . : . RRE L
[IREI

Some plant damage is causqdd by living pests, 1nc1udin§_
‘—diséase agents ‘ ' : f' L §

-weeds
s N . . - ) . o ‘

-insects and mites, and

-vertebrate animals

&“ ! \ v . . ,/ -
Other causes gf plant ‘problems™are: S -

. S

’Ltoo little, tbo‘much, or imbalanced feftilizerb

-

-pesticiée injury ¢ o p 5 o o

Py,
-improper ﬁlant?ng and pruﬁi\f v

. -’ -

L -root girdling ! ' : . ,
. . _ Q(/.

. -soil conditions (suCh as improper drainage, compaction)

-mechanical damag' (by such things as earth-moving equipment,
N o/ % e ‘
mowers, and hand tools) :

o

‘ . . N .
—pollution damage, and = ; : N —

- ‘ -4
-natural aging of plants (often istaken for damage caused by
. P

5 ' insects and diseases) . S :
4 . ) - . " . . N /' .

-

_Ycu must diagnbse the problem beforé using céntrol methods. Can you

3 . ! eine el ou

,«find an dnsect orirecogniie'theasymptoms"of"a disease? Pinpointing
, &

causes of plant damage usually requires close observation.

L.

<



‘DIAGNOSTIC CHART FOR PLANT PROBLEMS

5

N 4

flant Part - \ nggtbﬁ
. RN : ,
Whole Plant n ?' Recently transplanted
L plant fails to, grow
J ! S
. - ° ~ . ‘
Sudden death of growing
plant or pl rts ,
[="4

Gradual decline of

previously healthy

plant, ppor growth,

+ yellow ahd ‘dropping .

- of foliige, death’ of
individual.shoots

v
”

) L« e *

N
. R / . . ’ .
" Roots, main Malformation of growth’
stem or branches _ ;
o P

Die-back of §hoots

Twigs or (shopts with

healthy leaves drop to‘

-

ground
r bBark splits on trunk%

.. . .
- . . t

~ branches

B 4
Y
©,

Pitch on trunks or main= .

|

“ .possible Causes & Reference

Drought =" .
Excess water -’ it

Injured prior to planting -

. Insufficient root system -’

‘Disease -

* Exeess fewtilizer -

Gas - o

Girdling = .

Lightning - : .

‘Weed killers -y
3 x

tare - -
lizer -

Alr pollution -
Céonstruction -
Disease -
Drought -
(EXCéSS moist
" “Excess fert
Gas -
Girdling' -
Grade change -
Insect injuty - ™ .
Nutrition -~
pH of soil -

Insect injury -
Weed killers —
 Diseage’<
‘Insect injury - ! \
Construction injury -
) Disease - - o+
Excess water -
, Girdling -
Hail damage -
"Ldack of light -
Nutfition -
2 Wiﬁter injury -

-

g

Y . .
Insect injury - 'E
Squirrel damage -

N

-

. N
‘Lightning - b
" Winter injury -

:l sécr,injufy{f

-



. v ‘
Plant Part Symp tom T / Possible Causes & Refereslk

e
Foliage Scorched’ or dry appear- ~.Cold temperatugE‘- . ' \\
_ ance to foliage ° _ © Drought +~ - ! >
- e j L Excess fertilize® -
! ' . - ' Excess- salt ol follage —_
) xﬁ; _ _ -~ High temperature_i//”
- . . Nutrition - = .
: o - ., Physical injury -
A . Sprayidju ‘
b Ly Neafby‘figéﬁ?
9 ‘ ' o ,
Foliage is.yelléW'dr Air pollution -~ =
‘ mottled; may=be less Disease - , 8
o '~ than average in size, - Excess water -, '
i : . - ~distorted, drop _ Graft incompatibility -
. . .. .. prematurely T Improper pH of soil = .
- B . Insect imjury - -
. - Nutrition -
- ' ‘Curled and dis%gfted,‘. "~ Insect- injury -, _
) : foliage - ‘i:_ 7 Weed killer injury - ~5
' ‘ ' Co o Disease - ., .
. R o . S
Iy Wilted foliage S - . s'DiseasL =0 e k
o m Ll e
‘ oy S _ : rought ‘)
. - : oy Excess .ferfilizer - P
S e .. . Excess moisture -
) . Tt - - Gas leak - - </fi. .
e ‘ RS - - <
Skeletonized oL Insect inJury ‘) ’
‘n‘ﬁ,’ 4; - v ‘\ /
! ;:l Tunnels “qr:mines between - Insect injury - -
Y ‘leaf surfaces\ ’ ' o 7
‘ . B oL ] X n ot
- . Chewed margiﬁs of fq}iage "Igsect injury ==/
x“:</ ‘ - ’- : /, o
- '} i( ) 'Blafﬁ or browuhsPottyng . Diseaseét o Q; -/
R% . .j' - of foliage L% . = Spray injury - //“
ELOY 20 v '”«. \ B y
LT wfiay colog (sometimes Mitds - : //'
€ bronzeﬁylrch tint) to .. . Air pollution - A
‘afoliage, especiallys\> . - \ -/
vergreens,, webbing — '. o _—
ay be pregent _ PR Ch ) g'§/_ A N
- _ @ - . White MEaVes‘or pgwdery .. yr*ollution l
N v appearantce to leaves' ‘ Dlsease (mildew) -
' N o ‘ . Weed killer injury -
& . ’ ’ // 5 )




Plant Part © « Symptod - PBossible Causeslﬁ Reference

,Rolleg leaves ~ ... . .€old temperature - —
* _ . o "~ Drought - <
) _ - , fr . s '~ Leaf roller insects - .
: Needles missing ' Insect injury -
- o : o Natural needle drop -~ .
), R R : Nutrition (lack of potassium) -
: v e . Disease =- ™~ o .
. " Rusty areas on leaves Disease &rust) - oo
: < 'ﬁlack'sootyfappearance L Insect injury - '
. . N € %o 1eaves'and’stems - s
-Flowers : Plant fails to produce'_~-' Improper daylength -
o : flowers- ~ Improper pruning - A
. ’ L ' " B Juvenility - '
< » : e *~ .1  Nutrient imbalance -
. : - L Shade -' -

o S - : ) ‘ Winter injury - -

ngfﬂ}j Fajl to open properly Drought - L ,
Noey ; o , . Imsect injury -
B = G&\ ' ) . Spray injury -
° . . Winter'injury -
_ Disease -
) L ‘fkf Petals—%HEWei//- “ - . Insect:.injury - o : //

':Yhff Short flowering perfed - Drought -
N : \Q\\/J Temperatures unusually high
.and 1ow humidity -

' .\ G A Voo
- Flower buds split’ , '~ , Herbicides - T~
T e . 1 . : A
- ', . N - : Moisture - . ' .
) ’ : LT C, -~ Temperature -~
NON-PEST INJURY .. . :,‘"j‘;; \ . _ /, .
. L f . - ’ \ . R}
~ . '\_ ;

Could.the plant have been Tﬁjured prior~to~piantigg9
<@ . o
¢, When A recentIy transplanted tlant fa11s ‘to grow and where the cause

~

cannot be asgbciated with drought, excess moisture, or insufficient

. roots, it is possible that the plant might have been injured prior ‘to




~ v
Did the plant have,sﬁfficiently active roots to Support the,, crown7 :

.L4_ : Plants thaf/have‘been recently transplanted may not have a- large L

, enough root system to Support the %rown of the plant. Therefore, it is desirable

' /
- to pr:?e the\crown of tﬁees and shrubs that have been transplanted to

] -
. o

help reduce the amoun't of transpiration during the reestablishment period.
‘_When. pruning trees, donot cut- the central leader, rather, Chin out and
,'..h“lp shape the tree or shrub in- its natural form. . ) |
"\ _ Sometimes ‘trees are dug with "a root system that is completely ‘
.'inadequate for the ‘size of*:t\e p%nt. Such’ plants should not be accepted

for planting L - : BN i P
~ : / ’ .' v ” .

Has there been'a change in grade or some-constfwction in the vicinity - "{
' ’ \ ST o IS o : . :

of the .plants. : y | o oL _ Ce C (

"A change in grade (level of the soil) or some -ty_p_e ‘of construction .

E 4

/ %

for some species of plants i:an result if their decline and e entual 'death ‘( '

A few inches of clay, fill(ézer the ro}gts of a beech tree or dogwood can
i “ . SRR ;
be disastq:bus. Disturbing the -roots 'of hard maples? will often result in
L) q "..o.
_their shoW1ng early fall corlor and eventually the death of branches followed

X : i
byude@th_ of they trees. - . . o < : R i
N ' . - : / ‘ j - .vl T . ’ - ':- .' o : R
I;woil PpH a cause of the problem2 o /, e s -
. Plants in order to make good growth should be grown sin soil w1th -an ‘
ES
opsimum pH (soi! reaction) Most plants grow v{éll in a pH range of 5 ) -
to 7.5. However, ‘some plants such as blueberry andanhododendr*on require 1 —
' [ L & & . ' k_/-
"Ehat they be ‘grown in aeid foils (pH 4.5 to's. 5) _ Other trees like the P
piin oak and .holly will ~develop 4iron ‘chlorosis when growh in alkalipd soils e
‘(pH 7.5 to 8.5). . e P S
. . -3 Yo - ‘ " \(




A&e plants sufferingﬁfrom malnutrition7 v ‘ff\$‘ff?.b,/f77,» L .,
. Plants require certain elements which are essential for growth and
8 o bl

. A . k4 L . $ " : ‘V'v" DR J S

uproper development. A minimum supply of a; particular elem#nt can cause

\- -

the plant to be stunted have yellow, mottled or scorched

'o1iége,aﬁdﬂif

cfmpletely lacking can result in the death of branches.f Th'ee‘ofbthe';

Id

"

more fommon deficiencies assod\ated with ornamental plancs are.

Nitrogen - Yellowing of the foliage.v Altfoug} the entire plant ‘~;f’

1""/ v - ! el
P} i ; _) P L ‘ . b
’J’ : Potassium - First expressed alqng the margins of the older leaves,
Y which will become scorched. Older folﬂage will drop

4

prematurely producing a leggy.appearance."ﬁ”"c ~f'.> e
ix in soil .

wl RO S _
Iron - Chlorosis is commonly associated with¥) ants'grow n

)

Rl -

Q
i a yellowing of the

v .

' _
S with a pH above thj£7pt um for that sj ecies. The symptom is

de between-the ‘eins while the tissue _v;ﬂ

T f.f»adjacent to the veins'remaigp green;; '”;~¢f’ _ :,fﬂ ,g ;“vv‘{;,g
o & : v"ﬂ,-‘,f L T e
' 5011 .tests can be used.to determlne the levels atrd balance of*the*['

_.mineral elements in your soil Application of the appropr ate fertiLizer

.

.’ . R
;can correct the deficiency. However, it should be recognized that similar.

. e L . - - ot .
symptoms may result from other causes and that fertilizer fﬁ not a panacea 5
fqr all the/ills of plants. - §£~ Ly - o

‘: ’ - %n& o - EN
A - /
as the plant been fertilihed or has an- excessive soluble salt condition ~
o ' . S - T )
developed7 - \\_ // IR ) J- s
. . . s » N - A © “
-~ Too muchofertilizer, especially SOluble forms,'can cause problems in

P

<. ”
the growth and development offplgnts. Plants growing in. containers (pots '

or pldﬁter boxes) w&thout drainage holes can\become the victims of a,buildup
. 2 -y .
dP’salt within the container\ Plants expg;ed to eit of&these conditions
~ ~ g . r/ N
will dehydrate.ljfhe rapidity of dehydration will depend upon the .

i | NS

‘ -



' . : . oy .
)

o concentrauion of salt' ' The condition will develop slowly in containers N

unless fertilizer was - applied, an which case ‘the- des!%cation will be as
. ‘1 . _," . v « ‘O’ -’
rapid ang inJurious as’ too much fertilizer applied to plants in the garden.,
q ' ’\-‘( BEEE :

2l
Always follow instructions\dgen using fertilizer on plants and ‘avoid

) . . H
growing plants in gpntainers without drainage holes. If too much fert-';

vy - o 1.'

-

ilizer has been applied,,it mighEhbe leaehed out ‘of the root zone»by

v

<

'pplyinggliberal quantities of’ water touthe soil Soluble salt problems can ,;

be confirmed by making a,conductivity test . upon a sample of so
‘ i - o S '~__.‘ . . --\ S Y ‘.

e : RN
- ! ' D
¢

Didpthegplant dehydrate due to lack of water7 L Y

e R I .

All plants rbquire some water and most plants require, large quantities

,/’ b Bl
°

if they are gomng to grow in a gbrmal manner. Although most plants

e T L v . . : . :
< . t

receive adequate m01stu§e as a.result/pf rainfall or* by agtificial means, .

g

'," --]'-"' ;Y .. -7 .

there are times when plantsvcan dehydrate, particularly following trdns-
. ;, - . e

h planting or?if they are growing in containens or in“variod;\adverse sites ,:f‘

in a landscape (under building overhang) : Follow transplanting, plants

4
- o

' shbuld be watered periodically untll‘well-established Plants in conta1ners_,

and in adverse sé;es shoﬁld be watefed on a schedule to assure adequate 1‘,;.
i B ‘ . ' SN,
- s . -. P - . . . S R \)c‘
supplies of water for their” growth.‘ ’-“;-;,"r, P : R
- i . _—';v S "J | ‘.u . .

& . - .
# o . . . v

- ATé the’ plants drowning'7 T 'i.

¥ ~

..

—

Tdo’much water about the roots of most plants used in the landscape,
can reSult in their decline and ultimate%y in . their death ‘ Plants require\l_rr

'_some oxygen in the soil for good growth and development. Planting sites

RS

should be well-drained or: meaSures taken\to artificially drain ‘the* site

I

prior to planting .Rocksaor'gravel‘placedzin the bottom of_a planting

hole will not.function as‘adequategdrainage* Drainaée Systems must~be{qon-
nected to free flowing“dréfhs.to be effective. = . L L

. . IS . .
N . <
R O "
. . A B PR ]
. .- . oL, . . e - . L L. ) - .
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Sy Ly ,



. -
b b

Were the forces of nature the cause of plant'injury?

“..\._ 1

TheWEBrces of_nature'ean produce sgme.dramatic'forms_of‘injury to .
'plants. But 'can,also produce injury which is more¢subt1e and more '
:difficuif.to identif"asvto'possible caus . .', - o ' ‘ o

A; Lightning iniury, alihdugh‘np _todhcommon, can be .the most dramatic

form of injury.A Most trees-struck by lightning,‘but not all, will,

have large areas of wqod exposed,with bark hanging in shreds.

mHowgver, at. times there may be no visible symptoms and the diagnosis

s J
’may have to be made on circumstantial evidence,’ such as: was there

a recent 1ightning storm and is it probable that the tfee might

N

have been struck7 Trees struck by 1ightning may die wiShin a few {\

days or they may live for a number of yearspand then-di ! or they

I . ~v”4‘

<!

maytsurvive_the Strike and live to an old age. aHbWever, trees with

exposed wood should.be-treated by an arborist. Valuable specimen

\.
trees should be protected by having 1ightning conductors installed

. in them by an arborist.-

R : _ : T e :
Snow - that is wet and piles up on the'branches of plants can cause

damage in the form of breakage. A more subtle form of injury

can result to broadleaved evergreens whith-are befit to the ground

Ad .
. 3 ¢

as a result q{ snow, recover in the spring but commence to die the
folflowing year. This delayed symptom is-the result of physical .

damage done to the bark of the branches whiléﬁunder stress and snow.

It can be.prevented'by providing some means of physical support

prior'to the onset of winter.

Hail causes physicai injury to leaves and stems. In some cases,

.
y

“branches injured by hail. may die. ./ ,

.13



D. The winter environment, especially late winter, can cause problems.

.

° . to nany plants including' freezing inJury to buds and\si;ots,
m$

' desiccation of Q ergreen foliage, and craclging—cif ste ome -

/
evergreens (especially broadleaved evergreens) when exposed to the
_d1rect rays of the sun 1n late winter, while the ground‘is still

frozen, will winterburn due to.the lack of moisture or from extreme g

temperature changes. L _ o {

~

E. . Wind can semetimes§;ause serious problems to’plants, particularly
when it carries sand that abraids the stem, commonly -at the ground—'_

°

line. . This form of inJury can be prevented by maintalning a cover.

crop on the ground to stabilize the sand.

‘vf. igh temperature will offen result in a'short flowering period and
if moisture is in limited Fupply w1ll contribute to leaf scorch.
‘Fire will scorch foliage %and can destroy the cambium which will

result in the’death of pldnts.

T

Have the olants been injured as a result of a chemical?

Various types of chemicals applied to or driftiné onto plants can.cause

injury or their ultimate death.’ * ' ‘ .

A. Air pollution. 1In industrialhor large urban areas, airqgollution
R can'cause“damage to sensitive species. 1In such a situation, the
problem is widésgfead and not limited to a single yard but will

cover a 1arger'geographical‘area. Avoid_planting sensit e species..

o

but better yet‘act to clei:#upfthe air.

B. Animal urine. Dog'urine can' be toxic to lawns and amental.

plants. Female dog urine can cause circular dead spots in the
" lawn’ and the urine of male dogs can cause unsightly brown areas on

<

the lower portion of valuable evergreens. Cats confined to a small

. area can ‘cause plants to decline due to the excess salt problem

14

-
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) .which develops in the site where they urinate. Various repellents

Cc.

E.

)

/mto the draﬂn. :i‘ké . £

<P

t. 7 ) .
9 - : - ~L

\; . f

.are available that are supposed to discourage visits by stray dogs.

2

However, repeat applications are necessary. . .

’Septic tanks. For years»tree roots have been.a problem to thef

proper functioning ‘of drain,ffeldsﬁ#?More recently, drain fie1d

‘effluent has been causing problems to trees. Borax and chemical

agents-used.in laundry'and cl@éning products are leached into the"
L
soil where thqg cause injury to plants growing in close proximity :
" .

Spray injury.' Applying the wrong chemicaljor improperly applying.

: ~ = :
~a pesticide can cause injury to . plants The most common form of

" spray injury is leaf burn, particularly the margins or tip of the

. leaf. TM/,propellent in aerosol sprays or the emulsifying agenti\v

be responsible for plant injury L -

can be responsible for: injury to some plants Dormant oils applied

R .
at tﬁ} wrong -time of the year or to sensitive species can also

A <
- o

Weed killers. 1f the new growth of plants is malformed and the leavés
{\ Ay

.cupped- and chlorotic (yellow or white), it is ybssible and highly

probable that a weed killer, such.as 2,4~ -D or dicamba has been® }

| applied in the vicinity of the plants Some weed and feed lawn 19//7'

=

fertilizer contains dicamba, an excellend weed killer but it should
not‘be‘applied-above the root zone of valuable trees and shrubs,
Spray application of 2,4-D type weed killers should be made only on
calm days. as certain formulations may drift onto valuable plants and
cause various malformations of growth. ﬁonselective herbicides
should bevused with caution as they may wash into areas where they

,could kill valuable landscape plants Spray equipment used to apply

. weed killers should not be used for other purposes.

. -101 J
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Are pets or cther animals responsible for the damage? -

—

Animals of all kinds can.cause «<onsiderable damage to plants. Canine

.~ urine is one of the more common animal. problems. Girdling of the stems of ~w g
s e 8 .
plants by certain rodents is also common ;. In add1tion, rabbits can decapitate
- . (,

or chew the bard of young plants.**Deer Wlll eat the foliage bark arid tender

shoots of P ants. Other large animalsfg;n damage trees by iawing or rubbing

. the bark of tree trunks chewing the foliage, compacting_theﬂzoil (when .ﬁp

'”confined to’ small area) ‘and by physically breaking the plants. ~f:
_ _ QEZh of this~type of*injory can,be prevented by fengingco;t the addmalsz

1~or‘by a;;lying various repellents to young plants, especially prier, ‘to the |
onset of w1nter. "-.. ' L '. . . , ; ' | o

- oo . . e

:'Could a leaking gas line beﬁihe cause of death of the plant? - L .

-~ . -

L. A leaking gas?line can cause a rapid or the slow death of plants.
l‘ i r) :

-If trees and shrubs have been growing gigorously for a number‘ﬁf_geiizkand -

f
- t%en suddenly decline in vigor, even die w1thin a matter of days, congider
the possibility of gas 1njury to the p nts if:they-are within lOO feet\of

gas line. The ghs company can check thé area with a _gas detection meter. ;é'
(s 7

However, before calling the gas company check for g1rd11ng robts, or other
. . ) 3 {.rw

causes’ of the depline.‘. : . ' _ / N b .

: ' ' e " S I “ | ) : ' :
Is the plant being strangled to death? - , : ‘ R
o - / 2 ' o N

,A decline in vigor may.be due to the girdling action of a wire -

]
or nylon rope encircling ‘the stem or to the action of girdling .

roots or Iianas of some-vines.. ylon ropes used to secure the ball
| of soil dnring,transplanting: nd guywires'thatlsqpported Eéy;yl Lk
' planted trees should be j?poved wheéen no longer needed. - At,the‘“ '
\. ‘ . .
16
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~ that were produced in containers.x e~

-D..

. . v
time of planting, be sure that the roots are properly distributed

-

“in the planting Qite and that there are no- enci{fing roots on plants
: £ <
P . v

' ., - ~" - . . e

.Plants can also,be gfrdled'by.rodents. 'Rode_ts do most of their

‘ﬁfood supply. This form'of d age ca' e ‘minimized by the careful

0
< use of poison bhit. and Feeping‘ area clear of weeds.

’ . ')
Many-of ‘the acﬂ{iZ%ies of m4dn can also result in girdling valuable
@
plants. Injury caused bYsmqwers,'"Lawnmowerj?lightqﬁfhas'increased

\ considerably with the use of riding mowers< ultivator or hoeing \\

1njury will often cause young plants to die\\'Zhe activities of
children with new hatchets sometimes E%sults in the’loss of valuable

trees. This type of injury can be avoided by the proper use of

_equipme?t and the close supervision of hildren and employees.‘
Delayed‘graft incompatibility, although nat’/a gi dling action, is
: ' ‘ ’ : [

v

SOmewhat similar in end results: The union of some grafted or = ' o

»

budded plants fails to function and the plants die. Very often

~%

. s X
» CoRSS

this is preceded by a.mass floral display ( Inarching (grafting)

‘can sometimes'be used to safe a tree but normally when Ehe condition

is.noted’it-is too late to inarch. r'

N

A.

‘4‘

—

Soa L,

. ' 2

'Eerennial plants will not bloom during their juvenile stage on
. -\ ' . . N R .

3

growth,‘which;ﬁor some species may‘be 8 to 10 years. Plants that

+ are making rapid vegetative growth as a result of excessive applica—

d .,

tion of nitrogen may fail to bloom. Some species of plants are

biennial by nature;'that is, they flower profusely every other

yearﬁ In addition, environment plays an‘important part in the

‘,ﬂ“ . 17

. - 12- ‘ . ’ - . ) /
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e
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Does. the plant fail to bloom? , ' .



o - flowering of many plants. . Cold temperatures oquinter;may have *
oo . - L -
o frozen the flower buds or the plant may be sensitive’ to khe length'

- of the day, i e..chrysanthemum and p01nsettia. o N ’ ’ -

'mB.: Many plants bloom on wood produced the previous season,ﬂin pruning

. i . o N
N plants the floéér buds may have been removed Prior to pruning

“

flowering trees and shrubs, study the flowering habit‘to avoid

%
kY -
. )

< Ce removing valuable flower: buds. . . :
: o S A
C. ' Flower: ‘buds will/;blit\(blast) fgr a number of reasons,. but’ most
. 3 i ‘
g commodlyfthe problem¥<s related to temperatd/e, moisture or both
‘ R l\- )
-Budﬁathat develop the calyx during cold or dry pexmods will often
\. o

'moisture stréss is removed. The deve op1ng petals and pisti}s cause

T

_fg{? "the calyx to split. Forcing plants into bloom in high temperatures

RS can'also cause splitting as is seen in.lilies forced Jt too high a
temperature.' Growth regulators and weed control che icals can also
. cause buhs to blast. Do not apgﬁy herbicides in thervicinity of

@ 5
valuable plants. Plants«grown from-cuttings graf7é; or buds will

-

‘.

. DISEASE AGENTS

Ty . . ..v‘ ,)_\.

E

" ¢ause diseases of landscape plants. Most. common“ﬁiseas

4

Woodygplants. For example:

fungi.

S ; ) | S - | .b . o ‘ ) . }»



] »

;waterIogging'of the'soil‘contributes to.the development of.certaiﬁ )4

~

K

' root rots. : Dk - . VA

-. ‘-Long_periods*of rain can cause an increase of 'such fungal diseases.
- . L. : - . . P - - R
« as scab and- leaf spots. S e S e

B L . ) ) 4 >

[ -

v

'“The‘more common diseases of landscape plants are‘aescribed_below.

N
% e o ~

T

" Vascular Wilt . o o ' . j g p

Vascular,wilt fungi of shade trees are of two types. .

v ‘;hose that infect roots (Verticillium wiit), and |

-~

_”A-those that infect stems’ (Dutch elm disease) )

The organism that cahses Verticillium wilt is present in the soil

- -

‘It spreads upward from the ‘roots through sapwood and interfers with water -

] movement and other plant‘functions._”Dutch‘elm disease is transmitted by

w
>

" elm bark beetles. ;_ | o e , . Kd

I

In both d1seases, le f wilting, brown between ‘veins, and. 1eaf drop

'usually begin in omne branch and‘progressﬁthrough‘the tree. Dead and dying

b
branches, sparseness of the crown, and reduced twig growth are common
T

'symgtoms. Another is a discolpred streaking in the wood of affected branches

T

or in_the main trunk.:
Leaf SEots,' L . . .‘<‘> . ; S . ‘ '
1 . B . . , s \,\

Fungal leaf'spots.occur on most kinds of anamental'oIants. They usually

3

appear first on the lower leaves. Théy may begin as dark brown, pin—head-‘

3.
sized spots which sometimes have a yellow halo. Spots~may enlarge to cover °

- o ‘ . . -

L

4N
'

.an entire"leaf. Smaérl-’,\black structu’res' the size of'pinheads are in the -
center of‘many leaf spots. As the sSbts become more abundant leaves may }
! N “ ' = ’ v 5

yellow, die, ahd drop. - - L 2% \
‘: d . ( N : :




P

’

J

-

' spots that later becoée brown or black The fungi overwinter in infected"

" Leaf spots Zre more common in the early spring and fall. Wet condftions

A

x ' » .
usually are necessary for infection. Healthy auts become infected when .the

fungus spores are: = .« - ¢

~splashed onto them'from'iﬁ?éctedgleayes,on*the“grognd, A !

-blown to them by the w1nd or

. 4\—./

"f‘karrled to them on clothing and tools&; . a
- -7 . : T .

R . -

4

Scab e ~ T
Apples, crab apples, and pyracantha are susceptiblﬁ to ‘the scab fungus.-h
A : e ST N A
Symptoms Incldde: k/;) o f% S S

_ -spots on leaxgs and fruit, and ._
.. X .. Kl IS

~premature defoliationfl

Scab first ‘appears as. olive-green, spots on the unders1de of new leaves.»"
: 4

These spots become brown and yefyety; then leaves.turnjyellow and drop'prer

maturelyw Fruit may become infected at any time with circular, ollve-green :

leaves and produce spores in the spring. o :
. LT ’ : e i _ : )
. 5 . ~ Lo ) ..,_’_ v . ‘
Powdery Mildew
:Powdery-mildew7bccurs on plants both' greea—houses and outdoors. .<f

R

Common hosts are rose, zinnia, crab- ap le, euon d crage myrtle ]

Powdery mildew may produc?/a white powdery coating on “Tes buds, or

an ﬂleaves may-begome dry dnd drop. The flowefr buds are often deformed and

’
Moo - PO

v, . ' . P . P
- . . : P . o
t . P o : . . = :
. . .od

Bacterial Fire Blight | 45} - o L . '

Certain varietiés of.apple, floweriﬁé crab, pear; pyracantha, mountain

N

ash, and qdince are highly susceptible to fire blight. Hawthorn, rose,

e . : »
cotoneaster, spirea, and amelanchier are affected less seriously.

-15- o ~ , -

. . .
. . . ) 2
‘o . ~ . . ’ .
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the signs of f;re blight are: - ' “ o« . A :///
-y . .
snddenly wilt, turn dark brown, shrivel

-Blossoms and lea

s % .o L4 - » l"
A - and dieE\but i ually remain attached . 3 PO
. . : y ~ . / o S . - e, @
. . N Rl .
5 -Secondary ihfections start in’ the small twigs, progress down
V - / I ‘, ‘ R
4 ?& the stam, and may inOplve whole branches... . ‘ 3
> —_ =4 . . & LT v, . N

“
.

-Blighged terminals may bend to look~like a.ihepherd's“crodk{: ,
-Dark streaking of the wood extends several inches beyond the

- . diseased area. - L o I &i,;\/" -

-Cankers on limbs ‘are j’shrunken,l :and are dark brown to purple. .

An orange or slime ‘often oozes from: them:
o AN A : .
[  The bacteria overwinter in cankbrs on.the'plant. They are spread .
) . . B . . N . .
by: _ ) . "."nr
. ~wind blown rafn, e N -
."-insects,'and ' ‘W\is .T v.e_f L
\ ~pruning tools. . ' V- ‘ . ' }_. ’ .
Nematodes " . - e o IO R
\ o ‘ DY L R _
. ‘Many nematodes live ‘in the soil and feed on ‘plant roots. Séme kinds
o 7N oL _
cause small'knots on roots; others»kill ghe tips of feeder roots.
. ) . ‘ s

The above*ground sympsgms of nematode damage may include:

-yellowing foliage, - ““I}i\ '

7. sstunting, and . LI

2 -

-a general decline of the plant. -
It is difficth to distinguish between - the symptoms of nematode damage .

and root rot infection. “fou may need to have soil and plant samples examined;

in a- labbratory to confirm a~nematode infestation.- Root-knot of - boxwood is

L

28

aniexample of ‘a nematode' disease of ornamentals.“gi

- A
L -16- -
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Disease"Control : o ’ oL o -‘:t?" o
& o’ . Y 'R,
~Iypes of chemidals available for disease control/include
¥ t ’ - ‘ {"
‘w Yo ‘_protective chemidals applied to foliage, flowe&s, and fruit. ."\§;"
- . ) . ! ( o & - I'4 - .

Ihey are subJect to weatﬁering and must be reapplied regulﬁrly. .

" —Systemic chemicals. //Thﬂségcan be applied less frequently. .

- : \ X

L\Soil fumigants. Use of these to control soil—borhe fungi

) " 3 -q . . .
. - ,bacteria, and nééatodes'is;economically feasible in the production

. L 5\ . . o . ) _
Zand establishment of high-value'ornamentals. i o
rr‘ - ) . - P
‘There are no known chemi ls for control of virus With few exceptions,j

- v

d1sease-controlling pesticides will not eradicate disease-producing agents

after infection has. occurred. ‘Careful management including prGning out of

“dead and dying plant parts and the removal of infected leaves,

L ,
preventive use of“the correct fungicides and bacteridides, /ill prevent furthera

’ spread In some situations, routine preventive use of a pesticide is the only

practical way to protect highly susceptiblé”plants, Your local extension

LR o . _ : S
agent ca? help you identify your pest problems dand select the correct pesticide.

N ‘ ) ‘:\\; . ) . . _——
L e ~° "WEEDS L e
Many.'kinds of weeds are pests in landscape plantings. =7 °* v

R N D SO -~ .
Angjjual Weeds % ’ o o ‘ T . :
: [ . . ? .. ] L ) . . ' } .

Angual weeds are most .trouplesome in intensively cultivatediornamentals.

. Common annual weeds in ornamentals include; . -
+ —grasses (crabgrass,fﬁoxtailgrass, fall panicum, and barnyard ggass)

1

which germinate during the spring and summer -

o
'”—annual bluegrass and annual bromegrass,'which germinate during the late

t

& Ced N j@-aw'x

summeryor fall, _ ' O : R

;22




S T e ' % ﬁrh' (:y/*\g-' A "
-annual broadleaf weeds (purslane, pigWeed, and lambsquarteréq which . {

- v

germinate during the whrm season and are killed by hard frost”ﬁand 1)
Ral ' [} ' . ‘ P . : -
—-those that suryive fre zing témperatures fﬁorse-weed, common chickweed

’

‘ bittercress, and pepperwhed)a

. ~Biennial~and Perénnial Weeds

4
’

' "Biennial and perennial weeds are most troubleSome in uncultivated orna-if'

-

mentals. They have underground plant R\rts that survive from year to year.

\ \ ) - . “t . T
“They are spread in several ways. . e : N >
oo b » . ' »
. -Many spread easily when carried in soil, in root balls,»and on

cultivating equipment, as well as by seeds. These include Bermuda

grass\ Johnson grass, quackgrass, nutsedge, mugwort, and wild garlic//
-Seeds of Perennial weeds such as dandelion and goldenrod are spreadt

primarily by{wind and water. |

, : s —~ . ' i
“Horsetail rush is spread by underground plant parts and by-sporés;_

o

-

L )  { . L
Weed Control . o . S o L <

(N

’

) N ’ \
Consider both the weeds and the ornamental plants whég\gioosing control

R
methods. You, can use cultural methods, mechanical methods, rbicidesy or .
. ‘ . . A - ™ ™ . . . ) ! o )
’combinations of the three. Many weeds are resistant“to some cultural or

=

chemical controls. No herbicide is safe'fo& all ornamental plants."Newly

planted ornamentals: usuallg are more easily injured by hdmbicides than

established plantingsf The label will tell you how to use a herbicide

re
"

safely and effectively.' o A - - ; . .

4

Herbicides kill weeds through the leaves.or the roots or both lSelective

Q.

'herbic des k:/} some plants without killing others. ~Nonselective herbicides

~kiIlmmost-pl nts in the:-area pf.application£5~

. . - ' ) e
. R .
N . .
4 . . . ) . S s .
. ® | t .
.
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. ~ - . . S o ﬂ . w
LA . : : . gx\ . ' ’ . -t ».
' ‘The main types of herbicides used in or afound ornamentals até‘

- "
« - § - . . .

I u preemergence herbicides, 2, : N SR
- s ’ ’
—pos temergence herbic1des, and & e , 2
. ) . \\ WY e o~ . . o \ft’ S
o -soil .fumigants ‘and steriiants. v N < /
S Per‘sistence varies ,with the herbicide and the’ dostge. Persistent no

ARl ’ " ' . ' .
; .,‘herbicides_( may leave residues that may injure: a sensitive crop planted )

1at r.- Repeated appl@ ations of persistent’ herbicides also can i ure orna-
e.. P .
. {, j . l\/

mental plants under ceLLJtain SOll and climatic/ conditions. Granulér form— e

-~

* : _.4’\ ' ' 2 &t

u1ations are an efficient way to ‘apply preemetfgence herbicides.‘ Postemer— ,; ot

\

4

a «

. o
Qs4(gence herbicideé uSually Oar;e lesg pe'rsistent that preemergence herbicides.

)

‘They’ usually must be appligd as a directed spray.‘_

5011 f }gants are nonse1§ctive and cannot be used in the root ;e:ones/
. v . . . B %
~ of desiraf 1e plants. Use fumigdngs before planting. The 1abe1 will specify

waiting periods Ret‘lveen treatment, :
T N : . .

: Soil 'sterilants will controi\~'most weedsg;or“long -periods of time. In

humid regions, however, no material isPcompletely effective for/more than one

r e . r

season. . S0il sterilants are nonselective. /They can damage nearby trees,l
&

: e R .
~shrubs§LS/and-,turf8rass through oot G%ffake or movement ofﬂ‘the.(':hemi'cal%
" winfd or water, . ' - . .
e ; o
- - : N S
-~ ' INSECTS aND MITES / . N

'Orn'amental plants are da‘maged by many krinds; of insects and mites. \Some
/ 7 .

suck sap from plants, others chew on Q,r"tunnel in plant /p/rts or cause

-

. .
damage in other ways. . Lo T o e
- o J® L e R .
§gm‘e? plants are very susceptible-to. insects and mites ‘and require-
intensive ‘pest control..: -"O't:her'é1“)).]"'.~'a'nts'~ are rarely attacked by insects or mites.

Ve
3 /o o

T 24(’7 P
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“Pest insect ‘infestations vary@rom year ,to year, and control is n/o:j’l ays
\ v . . [P . . "‘

. e N R W R : ‘

B e A

<. v \( o 4/4

- There are~ several kinds of :Lns\icts "gnd. mites that you should L‘ecognize.
.’4} ' - . ) R\ - " “‘-' il PN .
They can be groupe’d ‘éccording 9 t’ne part of the plant they ﬁeed on ,and the -
' ) T S R SN
kind of . inJury they cause. s —X\_"' : f‘“’. R T SNt
. _ e N N 2 ARG = R -/
| R 3 T s
Insects- dnd Mites th'aﬂt Dalﬁage Leaves, O - B PR
= Buds., Fruits, and Flowers o -~ Co N R R
Ca'texpillars are the larvae of butterf/lies or moths. ° Caterpillars chew— /

: plant parts and u;ay completely defoliate a p ant. Some- form webs. or tents

\on the: branches. &_)ore into the plant and feed inside. Some have‘ »j'ff:") .

-

‘more than one generationv per year. , Lo ’
. . . . . o : . . _/

& L - SR ' ! . :
Beetle's‘ are hardshelled insects.\Many have spots, stripes, or- other markings. '

L4 -~

©

Both adults and larvae may damage plant parts by boring into or chewi;ng\ a
b 3 el . - S
them! Some beetles are active only at night. . = .. oo\ o
' A‘ - . a coe |

. Lebafminers are the larvae of smal’l'flies, wasps, ~nfoths ,"or'.beetles. : They .

l 13

feed insidg the leaf 'Damage appears as b%own or dis\{ored blotches. or
winding tra<s on'.-the leaf. They may be more than ‘one generation per year.
- . f ’ . . BP . - /
$ ) .

Aphi‘c?é\are sma\f, soft-bodied insects that suck sap through tiny needle-like

m——

. - . a

mouthparts. There] may be severaf generations in a single season ! They may be

- [

' green, red, or black They feed on steps, 'terminals ,r or undersides of leaves.

Foliage often curls or is .otheri.rise distorted.’ Some aph$s transmﬂt plant

. K H :
disease. _ Aphids produce honeydew a. sweet liquid”hrhich Eallects on the*

~ n

"'foliage. A black sooty mold may grow en tﬁe h6neydem. ) éooty 'ﬁlold is con-

“ iz . f«" . N

< tfolled by controlli g the’ aphids. . e S PR
3 I '_ / g -
L - 25 = |



. .
PR

3

Mites are closely related tb insects.. They are, hard o see without magnification‘

- a, ¢

Eggs, young, and adults "all may. be present ‘on an 1nfestedaplant at, the same
: ' i g : E
time. - Some foim webs on the lower leaf/surface. MItes,damagewleaves by ;J" _
\t;’ e T T ' R
sucking sap THE foliage becomes stippled and may turn off-green; yellow,~ v
o

5' v ‘ . 1 e

P or-orange. Mit%; may produce several generations in_a s1ngle Season.

‘. :'u-i ‘ o R A‘:’ “ - ' ) . . : I B
LV A Lo, Y 3 . . T . (\ .
Eacegug§‘are smallJ broad fflaﬁ insects“with'clearf lace—like‘Wings. _ﬁggs;f~ :

. e . -
young,jand adulta all may ‘be on. a plant at the same time. Both adults and

y nng suck _sap and oause off—colored speckles, yellow1ng, and lea{ drop
v ? (
small black -varnlsh like spots of exerement on the undersides of

“~

leaves are evidence of lacebug 1nfestat10n. . L "“

- . ~
.~ - . - ~

o~ - . . . . ' :
) ) ' 5-. e N ~ X B . ~ R \7 }
- Insect Pests® of Trunks, Stems,. or Branches. ) o “ )

N ) 5 S

~ . " — - I
‘ EL _ \ Lo _ o

~Scale Insects End Mealybugs~may kill large branchesgor~whole plants. Some

l- .

jattack leaves and buds.{ Both insects secrete a protective waxy Substance.

which covers fhem.V\ ; I . T P -
LY S . . } o . . . N

Mealybugs move -on the plants as~both young and adults._ Newly hatched scale

\ , RN |
'insects (crawlers) move around ‘on tﬁe plant. Mature scale'insects,.however,'\ J
are securely fastened‘to.the plant'surface.‘ They may’be'circular;\oval, _ {.

or pear-shaped. Large numbers may form crusts on the’ plant. They lay eggs,. .

v z, '

_ undgrneath-sthe protective covering L . ' K . _ Yoo
s ) o - f . ) o ) : S & .
- DI . : : . L
orders are larvae of some moths anv/beetlesi They do the most damage in s
. F) c' .

:the tissue just under the bark Plants in poor health are more susceptible~

\
1 '

. to. ttack by borers. One to several years. may be required to. complete a - fs
ol i ) . Do ' Ty co i S
life cycle. "¢ - . S A I .
. oL i ’ . e p
. .. ¥
o ’ R
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Pl , m.‘* ; ¥ b .
. S -21- ] N .
X :




" Insect Pests of Roots,

1 : I 4

L ’ B ] ) ) v . .
-Grubs, are the larvae of hardshelled beetles or weevils.'_They usually are

white with brown heads. Somé have 1legs; othetsﬁare»legless.' Grubs eat plant .

roots and may weaken or kill a plant. l

¢
Vi )
Rl

':Root Bogers are the larvae of moths or beetles. ihey are shaped 1ike grubs
. d \ O

for caterpillars. })They are. usually a whitish color. Root borers/damage

[N

‘plantS'by eatiag or hollowing out plant roots and crowns. E «
3 ‘J . \ - ) .

. \'v - . .’.. .
Root-Feeding Aphids weaken the root system of plants. They damage roots

by sucking sap, which may cause galls to form. Root aphids look like

foliar—feeding aphids. Somehafe serious pests of foliage as'well as.roots.

o

Galls are swellings of plant parts: Many kinds of insects and mites cause galls

and live inside them. Galls areeunsightly but usually are not harmful to
. N ’ e

“the health of a plant. "*<\ v L

Insect and Mite Control

To control insects and mites, direct -the~ pesticide at the stage of the

insect or mi}e that is causing the damage. In some situations, preventive

& M -
=

‘use of insecticides may be necessary to protect plants from infestations.
Your decision to use'a preuentive insecticide should be based on a previous

history of infestation in _your area. Your local extension agent can help

to identify your pest problems and select the correct pesticide. <
SR ' VERTEBRATE PESTS. . C o ;
. R . F\/./'

Vertebrate animals may damage ornamentals in several ways:? Some” (such .

as mice and moles) feed on roots and crowns. Others (including mice, rabbits,

Al

deer, and-woodpeckers)'feed on stems, tfunks, twigs, or foliage. 3 ' S

| ! M . ) H . . ’ -
R 20 o r
.- - .. \ -22- : : )




Barriers, ;rapgi?g, repellents, and pesticides all help control vertebrate

pests. Control of the insects on.which vertebrate pests feed is essential;
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SELF-HELP QUESTIONS ON ORNAMENTALS - k\

Now that you have/Sﬁudied this seg¢tion, answer these questions. Write
: . R : .

‘the answers with a pencil without referring back to the text. ~When you are

[y
¢

satisfied with your answers, see if you are correct by checking them In the

text. Erase your answer and write in the correct answer if your first
: : ‘ y

answer is wrong.

1. What could cause curled and distorted foliage of an ornamental?

2. What could cause rolled leaves of ornamentals? .t 3

g

. M . - : ) ’ : . . .
3.  What does ‘disturbance of the roots oiigiii\naples do to the 'tree? —

4, What is the optimum range of pH for most plants?
5.: How can thelevel and balance of fertilizers in a soil be determined7

6. How can excess salt be avoided in a soil'7

7. When.are plants.particularly susceptible to dehydration?

8.. How do rocks or gravel in a planting hole'affect water drainage?

How does snow.injure plants? o s

How can'dogs be discouraged from'nrinatiné on turf and ornamentals?

e

¢

11. Wny are deer(sometimes problems in ornamentals? - : :

12. What' problem is indicated by a sudden decline in vigor or rapid death
' of a previously vigorous ‘tree? . ) . : e

“13. Why should wires or ropes encircling stems be removed when no longer
needed? © . i . : : . :

Lt - [ ’ A
. : . .

14. What is the common cawuse of splitting (blastiné) of flower buds?

29
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-

. 1 g : X :
15. What conditions favor the development of diseases or .ornamentals?
. . " .. ) . . . . \ ‘ ‘ °

.
L& -

16. Where is’theuorgénism that causes Verticillium é%lt found?

17. Does wet or dry condition favor the development of 1eaf<§Pot disease
©  of ornamentals? , ' , § E

o

)

-
~ . . . .
‘h .

18. Where does the fungi of scab overwinﬁer?i
19. What {s the-characteristic sign of powdery mildew?

i

20.° Can fire"bligh; be carried from tree to tree by insects?
: . : IR . v

- . .‘- ’- ‘ ~.
21.  How can you}positively distinguish nematodeliﬁfestaﬁion? , f. .
l.:."'. ‘ - L . T v'.. - . -

_,.!. E ) - . - i . - .." ) , . . )
22.'«Wﬁat;types of chemicals are used for disease control of ornamentals? y

: : . S : o f
25. Sheuld_soii'fumigants be applied before or after planting? ' ool

y(,‘ - ‘ . - o . . . .
26. What kinde'of-insects.cause mines;fn;leaves?' . .
o e . . K 1
27. How do mites feed on” plants? '
N .

28. - Can adult scale insects move on the plant? .

-

29. What' causes galls on plants?



Introduction

Pest control in turfgrass includes: _ C/f ‘ o
~good cultural practices, and

-chemical pest control.

i

Turfgrass problemé often result from €auses other than pests. These .

- other Bauses include:

.

~improper watering, g .

—imprdger fertilization practices, -

_~-injury from pesticides, ’ 7

- —accpmuléﬁionvofvexéessive thatch, “/i. ’ "w;;_ ’ "\
_1ﬁpr9pér~selégtion of turfgrass,Specie%, ., ’
-improper mowing heiéht, . ; o : o 5 ‘ )

’?poor root éystgms, _ s ' A} )
lsoi}.thaéris either too acid or too alkaliné,féf} uf .

. -an accumulation’of soluble salts in the soil. - S

Be sure‘td‘consider these faét&rs when diagnosing and'trqi!lng tﬁ;f--

grass problems. The secton on "néhvpest'injufy"'in the discussion of

. . \ - %
ornaméhtals wi}}jaid:in identifying somézﬂf-these'problemsy' -
. 1 R ‘ ‘ )
o, : _ DISEASE AGENTS

o>

Thé major diseases of turfgrass are caused by:

-fungi, which cén.cause'foot rots and_foliar diseaséé; and
-nematodes, which feed on the roots.

@

4 .
. e

Stands of diseased grass may look. thin and unﬁhrifty or contaiﬁlgtreaké'.
or circular patches ofxdead-érass; Scme of the more common diseases of

. . I PSS | o



turfgrassés are:’

[ ) . . . ‘ { '_VI

He minthosporium', S .

as small purplish, reddish—brown areas about the size of a
‘enlarge to formmtancto liggt-brown spots

usually be

pinhead.j Thes'

-'brownlmargins.. When’the'disease is severe,'the'spots girdle the leaves

‘atithe base;andlcause them to yellow. A severe'infection .
. © - ) R

fading out of turfgrass. Helminthosporium diseases are more seVpre during
L} . \\ e

ay cause a general’

. long periods-of wet weather. They dev lop best under'high nitrogen fert- - //
ilization. ., : ll' o L : ‘ B ‘ RN
. S, . * ' . ' ,
- Rusts ' | ‘ b N
-‘t - .o ) . = . ﬁ
3\ Symptoms are 1ight—yellow flecks on the leaves. ?s these spots enlarge,

the surfaces, of the leaves rupture. Dry,/reddish-brown pustules develop

-

;PAt this stage, the spores readily rub off... The grass-first becomes light
" yellow. and then rapidly turns tam or light brown as the grass leaves die.
X > ; Py ; ’

Rusts develop best in moderate air temperatures. -The disease i3 -less gevere

>,

N

on rye grasses grown underﬁhigh nitrogen fertilization.’

Pythium Blights.

. W

Pythium blights are - among the most destructive turfgrass diseases.

Grasses most commonly affected‘are bentgrasses, Bermuda grasses, fescdé%..

P

and rye grasses. " The disease is first Seen as small, irregularly—shaped
watersoaked, greasy patches 1/2 to 4 inches in diameter. A cottonyegrowth
may be present early in the morning. Diseased areas may eVentually'range

_ from 1 to gO §eet in diameter. Pythium blights develop best in warm, humid

“vweather. They are most - Severe on ‘grass grown under high nitrogen fertilization.




izoctonia Browg‘?ateh - : S ) : .
S : L ' - . L L

Under conditions of close mowing, Rhjzoctonia brown patch appears as

w ' ~~ _ B \'29 2 - . . *
irregularly shaped patches’ of blighted turfgrass that range in size from a

: . ‘ ' - @ ; ~
few incheg to 2 feet or larger. At .first, the patches are purplé-green in

~

color \ Th then fade to a;light brown. When the grasslis wet, the diseased

patches fre uently have dark, purplish margins‘(smoke rings). K\
. When hi h mowing is practioed the leaves wither.and_xapid%y £7é;~to a—
5/

light brown The patches may be isregular and range" up Ep 50 feet in dia-
3.
. e
meter. Rhizoctonia bxpwn'patch develops best duri g . long‘KEriodsLof humid |

I ' .
weather. The disease usua

occurs during hot weather (80-90 degrees F) -

o

,Grass grown under high nitrogen fertilization is more susceptible’ to the

LY

dizease. o S Y ' :
) v.‘ ) - . ‘\ . . B, .

) Snow Mold * . _«x‘ - ) ‘ . v. ) o ) ’ i
Pi andrgfay'snow molds are turfgrass<diseases'that occur-inlcoid
weather. A snow cover creates ‘an ideal‘situation for‘theldissasgs 8

,deﬁElop, but they ofted”oécur in the absence of snow. T R

-

Snow molds are seen’ as small patches of tan to light-brown grass, b

"2 to 4 inches or larger Pink_snow mold spots usually are -smaller than

, gray snow mold spots. With¢gray snow molds, hard;'darklred bodies-are

| embedded in the ledves.
«c“:’t ' ,. o N ‘- ) . R y 1
Slime Molds - o L
"Slime molds appear as’ dull-gray to light—blue masses of powdery growth

on the surfaces of the leaves They are most common during long periods

*'ofulight rainfall. ough they are unsightly, they do not damage the

grass. Controls are not necessary.

33 4
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Fusarium ﬂiight\' - ' - a o " _
' ' IR , i : . o ' | T ‘.
Fusarium)blight causes brown patches 1 to'3 feet in diameter. The

_ patches are similar to those caused by other turfgrass diseases, but they

have green tufts (frog eyes) in the centér. Fusarium blight is mostﬁ;

-

severe during periods of high day and night temperatures. Lush grass with
an accumulation of 1 inch or more of thatch is highly susceptible to. severe

ey
FRo e

,outbreaks."' L
- . . . “*’iﬁ

. ) ' . L
Y ) C i " ' :
Fairy ,Rings , ' . '

-9
. . , : g { .
Fairy rings are eeen;as'circles of,darker\green, faster—growing turf-

»
)

l,grass ranging frém 2 to several hundred feet in diameter. They are often

sdrrounded'by mushrooms, toadstools, or. puffballs. These fungi may pre- -

- . o ﬂ\ S
¥
3
.

vent water from penetrating the soil. "~ . P

Nematodes : R ' . : - : ' § ’

, . _
' Many kinds of.nematodes feed on the roots of turfgrasses and reduce BN

o
‘e

tHeir}mgor. Nematode injury may be\;:;fused w1th nutritional problems,

L

: insufficient er, compact soil, or 3ny other factor which‘restricts root

<
develppment. '
Symptoms of nematode injury include.

. —thinning or completely killed areas,

-pale green to yellow color, :

—exceSsive.wilting, and ' S
—poor response to fertilization. = - . - ' , :
;pe/hest way to identify nematode problems is widh(a“laboratoryfexam-

ination of soil or plants, .

344} o




. o ) -
. Disease Controls . , ,

e o 1

Disease-producing agents in turfgrasses can be’ minimized and in sqme

Lo ~ :
cases controlled through the use of good management practic;é?*ﬁTurfgrass

4 ]

fungicides are avai1ab1e for use as preventive sprays or granules. When an

N outbreak of a disease agent occurs, apply preventive fungicides immediateI’[q

L . ~

After infection has occurred, use a preventive fungicide to protect against

future infection. Timing of protective fungicide applications should be .

& s )

- ) /
,.based on a kncwledge of [ - C - : -
-the: life cyele of the fungus, and _ S

a

—weather conditions that are best for its parasitic activities. 3

ﬁreventive use of a fungicide is sometimes Warranted when the location
‘ has .a history of turfgrass disease. The routine use of fungicides can
-
prevent ?isease outbreaks in turfgrass, but is an expensive and potentially

1.

harmful practice. Your local extension agent can help you ident1fy pest'

aN,

.problems;andlselect thencorrect;peSticide.- o SO S
_ E\) . ’ ;\WEEDS' . o - \

Any p1ant can be considered a weed if it is growing where it is not

wanted. Bentgyass, for example, would be:a weed in a bluegrass lawn. To
p1an a gobd weed control program, you must: ' ; . ; I
-identify-the<desirab1e turfgrass,

o . . B “
-identify the exdsting weeds, and = = - .

Y

—know what other weeds are likely to become a problem. - 4

~ . . b

" Annual Weeds R ﬂ% '4 , .
Annual weeds complete sheit life cycle in Iess than one year. Because
. s . - . =
climatic conditions influence the timing of the life cycle,. the correct:

K

- 30
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time for control varies from place to place, year to7yeat :and frdh one'
s%ecies to andther. It is often desirable to establish turfgrass in the'
fall so the freezing weather will control summer annual,weeds. In estab-

lished turfgrass, the‘chemical contr}f’of'sumher annual,weeds after miq;

[
Y . ' s

‘- -

summer;may not be neéeesary or desirdble. : e
Summeér, annual weeds common to t®fgrass are:
R Broadleaf Weeds ~ Grass Weeds-:
. & " henbit o crabgrass .
: . knotweed ‘ - goosegrass
L, - . spurge barnyardgrass
oy L _ foxtailgrass = .
“o® ' ‘ ~ .stinkgrass, ‘!' s

-

Winter~annualsnare common in'new.turfgrass. After Ehe first year,

good management and dense turfgrass usually provide saelsfactory control.

Examples are:

Broadleaf Weeds., ©  Grass Weeds - . R
< , - ..’ S, '_.; ; . '_-“L(,' s ﬁf
o . 5vcommon chickweed ~ chéat— -~ - - S \,g.f*
' ' " EShepherspurse ,p»/; Lo R U
’ N . ~ . A

Biennial Weeds

‘Biennial weeds norﬁally oceur at_ﬁhe same time'as perennial broadleaf,:
weeds. Contrels are similar. Examples are: roundleaf mallow and wil!lllﬂ
. CRT L A

carrot. ’

' [

Pere&nial Weeds

o _ > .
Perennials, borh broadleaf and grasses, occur widely as turfgrass
weeds. Examples are: | T
o SR Broadleaf .Weeds -+ Grass Weeds
- dandelion - Bermuda grass -
- wild garlic - bentgrass -~ = .
: ' ... dichondra ' tall fescue u,
o o ‘ plantain - .quackgrass R &
' - mguse-ear chickweed nimbléwill .
S red sorrel g torpedograss
_ “nutsedge o ‘
o | . < :3() - T B
) —_31‘.-
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Weed Gentrol : "2 . e ™ ‘ T

%

use of herbicides. In-areas that contain sensitive‘plants,_it may be
. o s .
- better to avoid the use of herbicides than\to.risk.injury.' In some B

The presence of weeds in turfgrass does not always require the

locations any kind of plant cover may be betser than dead plants or bare

m

ngmm S : ~i 'az,

Granular formulations are effective for preemergence herbicides.

em

Sprays are better for postemergence control where foliar coverage is

., S~ | » r
needed. “. .
. ! p /‘
' Broadleaf weeds - Several postemergence ggrbicides are used to'select- (
i ) ‘J_
ively control annual biennial and perennial broadleaf weeds in turf-
~,

grasses. They can be used alone or as combinations of more Span one
active ingredient. Spring and fall applications of postemergeﬁbe herbicides

normally give’ satisfactory control and reduce the possibility of damage to
o " A N

,nontarget plants. Young weeds afe usually more susceptible to herbicides.u“

Spot treatments are best for Scattered weed populations. Weather conditions / —

affect control results. _ . E C . RN
o X - . . R

’Grass‘Weeds - Control.of annual‘grasses‘is best achieved with:

-preemergence herbicides for general infestations,

;spot treatment with posten énce herbicides for‘logalized infestations.

. Few herbicides are safe,for use on ne ly seeded turfgrass. Some preem;f-

N

gence herbicides applied in’ the spring adtzisely affect germination of turf

grasses seeded\in the fall. Certain variesies of turfgrasses are more prone

s

to injury by some berbicides. Check labels fOr precautions. ) L _ , |

Perennial grass weeds are the most difficult to control No herbi ides_

. are available whith will control these weeds withouﬁgdamagingbcool season

¢ turfgrass. SomeLwilI selectively ¢ ntrol them indyarm season turfgrass,

- . . 1.

Soil fumigants and nonselective herbicides are sometimes used. .
' * T CE Y
L. . 3‘. : , _ - T T .
S L =32- T
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' INSECTS . B

When examining turfgrass for insects, look for., .f o I

%

'?-thinned gf&Ss stands o o P

. =dying or dead patches,

//\zdiecﬁlored or withered blades,

. -chkwed or frayed blades, './ - L S e
-frass or webbing, ’ :
_small holes, mounds, or burrows, or -8 }; _:,. E

-presence of large numbers of bird and animal droppings
. 1 .
Some of\the:morg\troubleSomesturfgrass insect pests are

ry N . o I o ‘ O

Grubs are the larvae of hardshelled beetles. Thep are white;to:off- Y
white with a brown head and six legs Grubs damage grass by eating :he\
,roots Seriously damaged turfgrass can be rolled back like,a carpet ( '
When the grass is rof%ed-back, grubs may be found lying in a C-shaped
position in. the i%il Grubs ‘are most easily controlled during the,time
they are actively feeding l. “ N | .
‘Billbugsf'- ‘ . | s R 'f‘, g ‘“;\‘ o : o

’
|

' _Bi&lbugs are small, ‘dark-colored beetleslwi;: snouts. Adults lay eggs’,
'in turfgrass items in late spring.. The eggsﬂhat into legless larvae. The

larvae eat. their way down the stems and into the crowns.. Adults feed on- \

leaves and stems, but cause less'damag\e than the larvae. Damage shows up
in late summer as small dead pa@%hes of turfgrass. Damaged plants break off
. '\‘ M ) .

at the crown if pulled Qn. - - ‘, v o '. : S



Sod Webworms - IR P

" “Sod- Webworm caﬁﬁ\\illar%&?re l inch or’ less in length \\Ehey‘are off—

;white ‘with parallel TowsS of small dark spots. The adults a ‘cigar-shaped,

-

. buff-colored‘moths. The caterpillars chew off'grass‘stems' d.leavesaabove the

-

: -
soil line. Damage shows up as small dead spots. When many sod s ,

are. present, the spots join ‘to form large, irregularly sha ed b;oxn patches.

‘ Adult sod’ webworms do not damage turfgrasses. : : — o
E _ R : , . . ¥, e~ . . -
- AN

Insect Control
Insects that attack turfgrass at. or below the so'& rfade can be -

\ PR
.

controlled only by directing the pesticide at the sofl surface and watering
{

i&hin to contact the pests. Foliage—feeding insebt cancbe controlled;by-'

directing the insecticide at the turfg25 s foliage. T L

) . . . ’
~ A3

Watering in an appi ation directéd at foligﬂﬁ feeders will move the‘

- "-q

'insecticide below the area where the iusecﬁ pest is feeding and the desired

control will be lost. In some areas, preventive applications of insecticides‘\\\
will minimize damage from soil insect pests.‘ More than one pest may be ?
'causingggamage at the same time.. Each may require different timing and A
_ placement‘of insecticide for cont:ol ‘Belggre to consider;this when you j Lo

develop a treatment schedule. Your local e tension agent c;%,help you

-

1dentify pest problems and select the correct pestiﬁide. .. ;%’ “
»."l L_‘~ N . . N . ~éi b

: : S VERInBRATE PESTS' ,

O

Vertebrate animals may damage large areas of turfgrass while they are K

searching for grubs or other soil infesting insects. They include._

~

-mice, . . '

~voles, o "
<« "=-skunks, N . oo o o

~moles, I { , . A R




e -raccodns,
: e AN

-foxes,

»

o0 -birds. ¢

S

vgrtebraﬁe animals, béc

N
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SELF-HELP QUESTIONS ON TURFGRASS o b

-t

Now that you have studied this section, answer these questions. Write

To ° .

the answers with a peﬂcil without referring back to the text. When’yogsare
satisfied with your answers, see if you are correct by checking ;hem in the.

text. Erase your. answers and write in the correct.answer.if'your'first-f

S e

. answer is wrong. T~

1. "Dots high nitiogen fert lizatiéh controi Heiminthospo#ium on'turfgrass?

2. What diéque causes dry, reddish=brown postulles on*grasses?

?\ \J\J . £
3. Wﬁat-ar%;thé gistingufsﬁiﬁg‘sigﬁ of%P&thium-blight? )
. : e

1.
‘/

~ . . IS

4. Ddes Rhiéoctogia brdwn“patch generally appear during hot or cold wéathgr?

N

5. Does_snow mold develop in the .absence of snow? #

6. Are slime molds damagfng to grasses? . o .

3

\

7. What disease leaves greeﬁ_tufts (frog eyes) in patches of brown grass?

o

8. What organisms ¢ften surround fairy rings?’

9. What other causes of grass pfoblems may be mistaken for nematode damage?

~ ., T m

.10. What is a prevéntative fungicide?. |

o | 41
d - . <
-36-



g

‘11, Why is it desirable from the standp01nt of weed congrol to establish g
a turfgrass in the fa}l? ‘ :

da

12. What are somé’winter annual weeds?

' & = T g
13. Are peremnial weeds common pests- of turfgrass?

-~ . ° >
. . .

14, * Are granular or spray formulations of herbicides better for postenergence
weed control? : . g

157" Are 'young weeds more susceptible to herbicides than older weeds?

16. When should spet treatment with a herbicide be used. : v
. [ ’ [ad . P \

]
Y . . \

'17. How do grubs damage tnrfgraSses?

18. When does damage of billbug appear?

19. Describe the caﬁerpillar'qf the sod webworm.

20. will watering én insecticides applied fbr foliage feeding insects aid
in their control?. . 4

| N .
21. Does control oi}hnsects aid in the control of vertebrate pests?

LA




;. 'PEST CONTROL

Phytotoxicity : N o o . e

© . !

Phytotoxicity is undesirable injury to plants. éymptoms of pnyto--

toxiqity include. ' . j' o R B \\ o
~leaf drop, .. : . | .{. o S o v‘ o
_stunting;.l : T | | |
vidvergrowth,'. ‘ _ .

-discolbred'ﬁolia;e,' S ‘."f._ . S > A ;
- . . T ‘ L o

“leaf curl, and_

" . -stem distortion: ST o o -

-The cause of phytotoxicity may be easy.to determinezcr it may be.

"subtle and hidden. Pesticides can cause phytoto%icity.‘ Other cduses that ., .« .

create similar symptoms are: -

-insects and disease agents,
~insuffic¢ient moisture,
-improper fertili;ation, and’ o B _ e ‘ . _ .: v,

+—-other adverse growing conditions. ; =~

r

a‘.‘

Factors “that may contribute to pesticide phytotoxicity include

—high air temperature during and imme iatelg after pesticide application,

-

~excessive rates of pesticide applicatiqn,

,5’/'-too little water, \ ot S .
. ) e

LTI -

.~ —~uneven distribution of ﬁesticide, T ,<j" .' ji :

—mixing liquids or emulsifiable concentrateeq~itk %7ttable powders,

—mixing fertilizers with pesticides, anﬁ _ .0

B Y

-

- —variety and species differences.




© Lake special care to avoid inJury to landscape plants and turfgrass e
when using herbicides. Some herbicides leave residues in. spray tanks that

will inJure desirable plants. Use separate/sprayers for herbicides." .

Environmental Concerns o e .

! . : o . .

To contﬂol drift and vaporization:n'
~ . L - ’ .
~apply pesticides when windgspeeds are low,

F

—usevlowest practical operating pressure and largest practical )

e
7

'4\"_,ﬂ’;ﬁnozzle opening,

Ay

, - -keep nozzle as close to target as possible, o
s ‘ i : ‘ 7
/ ' -avoid ‘using airblast sprayers and duzfefgj&hen working near sensitive

plants_and!areas inhabited by animals,

-do not apply herbicides with‘airblast sprayers, ‘and s

-when possible, select products with low volatility.
. ’ ) | . . %’ .
To control t%g adverse effects of pesticide. movemeht : ‘ oo

LS

-use sped%al precautions yheq using pgsticides on slopes,
-select fﬁ least hazardous pesticide that will do the job,
-use the lowest effective rate of application, N

, ;:if/possible, maintain a buffer zone between the area to be treated

-

and sensitive areas, ' .
*  —use mulches, Lo . - . \L

—consider the chances of heavy raiqfall v .
-—regulate the amount and duration of irrigation :

-

-be aware of the.potential for ground water contaminationz and

. —avoid carrying treated material‘or the pestic1de residué“from the

§

target area to other areas.

Y-




) . ) C . ) - . , . © - . JA .
You must know - the persistence. of pesticides you apply to ognamentals
) . . ) . it _N. ) .. -’.
and turfgrass, especially where: ' : i 8 '
, o < . S
'-adjacent areas may be affected: .

~-treated soil is used to grow other plants, or

. =humans, pets, or other animals are present. g <

Y . f et

Repeated‘applications‘of some pesticides to the same area may" cause

'

harmful residues. T o . ’//f

.

LY
‘i‘.\

Protecting Animals and Peopler'

* * Keep animals and people away during applicatlon and until spray has
" dried or dust hai,%ettied. Keep them away from areas of potential drift and

runoff.,Rdmove toys, pet food dishes, birdfeeders, and other articles’ -
. h . X ) - ’ ’ . T . N
from the site'before applying & pesticide. Do not ude pesticides when people .
. . .‘ '.‘ ) ‘ .
Or pets cannot he excluded\durfng the reentry period'specified on the label.

i o .

épéiication _ad - -
| Methods of app}ication‘rary‘with: ' ’ ‘ " .

. -the kind of pesMicide, ~ = SR R
j" . host, and.

~the target pest.
. : . . \\_

Application equipment must be able to deliver a thorough coverage of the

¢ .

bcorrect amount of\pesticide to the plant parts which need protection.

Low-pressure, low-volume sprayers or granular applicators can be used

for control of: - R T .

—

7 -soil or foliage pests of ornamentals, 4 ' .-

~diseases or insects on turfgrass, or

- ~ . //
-weeds. :




.

High-pressure hydraulic or airblast .sprayers are-not often used on

- ornamentals or t fgrass. You can use them for spraying large trees.

- LI .
AT S ’ " -

. Area Measurements - L ’ .

"

To determine how uchtpesticiaihyou will need to do a JOb you must

~measure the area to be treatedl If'the area is a rectangle, circle, or
triangle, simple formulas may’be.used. o .
Rectangles: The area of a rectangle is found by multiplying the

length. by the width Area = Length X Width ‘ o .,"" R

R

Py

Circles: The area ofxa circle is the radius (one-ha’f the diameter)

~

squared and then multiplied by ? 14, Area =»3.l4 x ;he radius squared.




- ,
4
v

f .. ) ) . . B . s "\ ‘:'. . .. . .:>\
Triangles: The awvea.of a triangle is one-half the base multiplied by
the height. -~ = B :
' Area - b xh - ' Lo e .
S22 ’ .
- .. '
v I 0
% .,.'
7
o - [
Irregulafly-shapéd;tu;fgrass areas often can be reduced to one or more

of.these common éhapes. Calculate the area of each and add'them'togethef
to obtain the total area. o S :

Example: : . : B ) o -t

[ C, "j.' C _(.'

Area A + B + C = Total-Area

. . o

B _ o . iz . . - ‘
. ‘ . ) :‘—42» r

1
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Another way is to_establish a line doﬁn the middle of the propert& for

the length, and then measure from side to side at several points along this
. ) . ' ’ : E . i . ; [

2 S . > " -
line. Arédas with very irregulkar shape require more 'side to side measurements. -
. S S. \ . .

»

. The, average of the side measufements;can be used with the width.” The area is

tben*calculated as a rectangle.

‘Area = Length x'Width.

¢ ~“Example: . - o -
M . . T 4' ’ i
2{'
. . “a
\-. . >
i o * e
gt
K R
:,4:’,-, .
- d
‘
ot Q

4

Length ='line AB |
"Width = line CHDAF+F4G
<

\' » ’ c
o 4 3 LY

-~

L ’ . oo

s

A third method is to convert the area into a circle. TFrom the csntex'point
. . - . P : :

measure distance E> ﬁﬁezedée of the area fh 10 to 20 increments. Average. -

o » . . ‘ -2
//tggse measurements £o find the average radius. Then calculate the area, using

the ormulé for & circle. L ' . f‘ Coes e
Ly ' ‘ ¥ ‘ . ® ‘_{; I \ -
Area ="3.14 x the radius squared , R .
~ Example: - L s ' _

. ' Low B v R . . | . -

B : | ‘ . o |

t . . . . :. -_,' 44 8 ) . . ' , b‘

O _ ’ . . _% ‘ - |

S
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. ~— == 7 line A+BHCHDHE+FH

T o Area .= (3.14) x _ 7 G+H+I+J+KHL

. | _ » ‘ / »
. . ‘e A . ’
. . [ :

\
- .
y -
.

-
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' ' SELF-HELP QUESTIONS ON PEST CONTROL

A Now that you have studied this section, answer these questions., Write
the answers w1th a pencil without referring back to the text, When you are' //
satisfied with your answers, see if 'you are correct by checking them in the‘ ,
texty Erase your answer and write\ln the correct answer if your f1rst answer

. , . .
. N T

is wrong.
v r
- ~ _' Lo . ' R .
1. . What are some signs of phytotoxicity?
v . | oL o
Pt v ’ '

2. TUhat are some‘means of avoiding drift and vaporization, of p sticides? ~ °
C . . . . , = - . . N ' o~

,
. # ) L 4 N R
E 2 : A <

N ,'.. ‘l .. ‘ . . " #:

3. What articles should be removed from an area before the area is sprayed?
. M e T ¢ . .

<

Q:Q'_ . - »l * ' . N

.

4. - Vhat kind of equipmentbshould'be used'to spray large trees?
B o

5. | What methods of meaSurement can be uged to. measure 1rregu1ar1y shaped

b §
areas? o . S

Ewy




v . ’ - ° o

This information is for educational purposes only. Reference to commercial
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